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Of all therapies tested in an attempt to retard age- 
ing and to extend lifespan in experimental animals 
only dietary restriction has been successful. 
However, despite the fact that the first report on 
this topic appeared in 1935, remarkably little is 
known of the basic biological mechanisms involv- 
ed. The present volume, published in camera-ready 
format, comprises the proceedings of a conference 
held in 1988 at Notre Dame University, Indiana, 
with the aim of collating present-day knowledge on 
dietary restriction. The contributors had in com- 
mon collaborative r search links with the Lobund 
Laboratory at Notre Dame, which between 1983 
and 1987 supplied tissues from germ-free rats of 
different ages for study into the effects of dietary 
restriction on ageing. 
The rationale behind the use of gnotobiotic 
animals in ageing research is that, by preventing 
microbial infections from affecting or interfering 
with age-related declines in anatomical, 
physiological and biochemical functions, cleaner 
end-point studies hould be facilitated. While this 
is to some extent avalid and laudable aim, in prac- 
tice it raises a query as to the applicability of germ- 
free animals in the study of 'normal' ageing and 
also complicates experimental design. For the ma- 
jority of investigations reported in the present 
volume four groups of animals were required: 
germ-free fully-fed and food restricted, conven- 
tionally reared fully-fed and food restricted. As 
noted in the preface, the organizational complexity 
and expense of such long-term, prospective studies 
makes it improbable that they ever will be 
repeated. With this in mind it would be pleasing to 
report definitive conclusions on nutritional 
manipulation of ageing. Significant differences 
were apparent between fully-fed rats and their 
restricted counterparts, usually maintained with a 
30°7o reduction in dietary intake imposed at the 
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weanling stage. Not surprisingly diet-restricted 
rats, both germ-free and conventionally reared, 
were lighter and leaner. They also had lower major 
organ weights, reduced glucose, cholesterol and 
triglyceride l vels, fewer tumours and significantly 
longer lifespans. But no convincing overall ex- 
planation for the many and diverse findings 
reported was forthcoming. 
The three major theories previously advanced 
for increases in lifespan following energy restric- 
tion were variously that it operated via retardation 
of growth and development, or by reduction in 
body fat content, or by decreasing the metabolic 
rate. These ideas generally have been discounted 
but the main hypothesis constructed in their place 
merely suggests that food restriction is coupled to 
ageing by endocrine and/or nervous systems 
operating through biochemical processes and ac- 
ting on a spectrum of target issues. Manifestly this 
is something of a catch-all and represents poor 
progress in the fifty years since the phenomenon 
first was described. An additional nagging doubt is 
that the beneficial effects ascribed to dietary 
restriction may, at least in part, stem from com- 
parison with an inappropriate control group. If the 
control animals, described as fully-fed, were in 
fact over-fed and tending to obesity their lifespan 
may well have been shortened, thus biasing the 
results. This problem must be convincingly ad- 
dressed and the efficacy or otherwise of dietary 
restriction i  the retardation of ageing additionally 
demonstrated in primates before the technique can 
be accepted as a pan-specific therapy. Although a 
book very much for the specialist, he introductory 
papers in each of the major sections would be of 
interest to those with more general interests in the 
study of ageing. 
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